South Asians have a higher mortality from coronary heart disease (CHD) compared with European Caucasians.
1 They experience myocardial infarction at a younger age and are likely to suffer from earlier and more severe coronary disease.
2,3
This increased risk is not accounted for by differences in traditional cardiovascular risk factors such as smoking, hypertension or hypercholesterolaemia. 4 While greater insulin resistance in South Asians is thought to be a contributory factor, the exact pathophysiological mechanisms responsible for their increased CHD risk remain only partly understood.
Arterial stiffness and wave reflection can be assessed noninvasively through analysis of pulse waveforms. The central arterial pressure wave consists of a forward travelling wave resulting from left ventricular ejection and a later arriving reflected wave from the periphery. Greater arterial stiffness leads to increased transmission velocities of both the forward and reflected waves. This results in earlier arrival of the reflected wave at the aortic root, where it augments central systolic pressure and increases left ventricular afterload. The degree of augmentation is a measure of early wave reflection and systemic arterial stiffness. It can be expressed in absolute terms (augmented pressure) or as a percentage of pulse pressure (augmentation index) and is associated with increased cardiovascular risk as well as being a strong risk marker for premature CHD. 5, 6 We therefore hypothesiZed that healthy young South Asian men may have increased arterial stiffness and earlier wave reflection as compared with European Caucasians, and that this could contribute to their greater risk of CHD. We compared 20 healthy young second-generation South Asian males (both parents from the Indian Subcontinent) with 20 age-matched healthy European Caucasian males. Ethical approval was obtained from the Lothian Research Ethics Committee and all subjects provided written informed consent. Studies were performed in a quiet, temperature-controlled room. Peripheral venous blood was drawn for lipid profile, fasting glucose and plasma high sensitivity Creactive protein. Subjects remained in the recumbent position for a 15 min rest period before arterials tiffness measures were recorded. Arterial stiffness and wave reflection was measured noninvasively with the SphygmoCor system (AtCor Medical, Sydney, Australia). Peripheral pressure waveforms were obtained using applanation tonometry of the radial artery with a pressure-sensitive micromanometer (Millar Instruments, Texas, USA). A generaliZed transfer function was used to derive the corresponding aortic pressure waveform. As the augmentation index varies with heart rate, an index normaliZed for a heart rate of 75 beats per minute (bpm) was also recorded. 7 For each measure, the mean of two consecutive recordings was used. Only high-quality traces based on in-device quality control with pulse height variation and diastolic variation o5% were accepted. This technique has been demonstrated to have good interobserver and intraobserver repeatability. 8 Our reproducibility measures were consistent with previous reports and demonstrated intraobserver differences of 0.471.5% for the augmentation index and 0.370.6 mmHg for the augmented pressure. Peripheral blood pressure measurements were performed using a validated oscillometric blood pressure monitor (Omron 705IT, Omron Healthcare). High sensitivity C-reactive protein concentrations were measured using an immunonephelometric assay (Behring BN II nephelometer, Marburg, Germany).
Continuous variables are reported as mean7 standard deviation. The data were normally distributed and statistical analyses were performed with GraphPad Prism (Graph Pad Software) using the Student's t-test. Figure 1a) . Augmentation index varies with heart rate and when normalized for a rate of 75 bpm, the augmentation index remained higher in the South Asian group (À2.6579.10 vs À12.3577.45%, P ¼ 0.0007, Figure 1b) . Augmented pressure was also increased in South Asians (1.3573.33 vs À1.93 2.78 mmHg, P ¼ 0.0017, Figure 1c ). The augmentation index and augmented pressure vary with systolic blood pressure, diastolic blood pressure and height, and therefore multiple regression analysis was performed to correct for these factors. After correction, the augmentation index remained 7.76% higher (95% CI, 1.30-14.23; P ¼ 0.02), augmentation index normalized for heart rate was 7.12% higher (95% CI, 0.71-13.53; P ¼ 0.03) and augmented pressure was 2.8 mmHg higher (95% CI, 0.42-5.13; P ¼ 0.02) in South Asians compared with European Caucasians.
The present study has demonstrated for the first time that healthy young South Asian men have an increased augmentation index and augmented pressure compared with European Caucasians. This reflects systemic arterial stiffening and increased wave reflection, and may be an important mechanism contributing to their higher cardiovascular risk. Importantly, the augmentation index and augmented pressure remained significantly higher in South Asians after correction for height and blood pressure, making it unlikely that differences in these variables alone could account for our results. Shorter height in South Asians is well recognized and the slightly higher diastolic blood pressure observed is consistent with both previous research in South Asians and with an increased augmentation index in this age group. 9, 10 There were no differences in C-reactive protein and it appears unlikely that our findings are due to greater systemic inflammation in South Asians. Although higher concentrations of C-reactive protein have been reported in middleaged South Asians, these differences were abolished after adjustment for increased central obesity in this South Asian cohort. 11 Instead, increased levels of insulin resistance in South Asians may play a role. Physiological infusions of insulin reduce arterial stiffness, but this response is attenuated in insulin resistance. 12 There could also be important differences in vessel wall composition or lifestyle between South Asians and European Caucasians. Further studies are clearly necessary to investigate the relationship between these factors and arterial stiffness in South Asians. This is a pilot study and limitations should be recognized. These include small sample size and, although there was no difference in fasting glucose between the groups, insulin resistance was not formally assessed. As with most previous studies, we have reported on South Asians collectively, although they are an ethnically heterogeneous group. Nevertheless, our preliminary findings provide a strong rationale for larger studies including differing age groups, patients with CHD, women, and both immigrant and indigenous South Asians. There have been concerns regarding the ability of a generalized transfer function to accurately determine central aortic pressures when calibrated noninvasively, 13 and studies using other methods of assessing arterial stiffening will be of value in supporting and extending our initial findings. As the augmentation index is predominantly a measure of the intensity and timing of reflected waves at the central aorta, other techniques may also establish whether there are specific differences in large vs small artery stiffness.
In conclusion, we have demonstrated that healthy young South Asian men have a markedly increased augmentation index and augmented pressure compared with European Caucasians. This suggests greater arterial stiffness and increased wave reflection, and could represent an important and previously unreported mechanism contributing to their increased CHD risk. If premature or increased arterial stiffening is confirmed in South Asians, then lifestyle or pharmaceutical interventions shown to reduce arterial stiffness could lead to improved cardiovascular outcomes for this high-risk population.
